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APPENDIX A 

Calculation of Generation Stranded-Costs 

As overviewed in Section 11, there are three key elements of generation- 

related stranded costs for which Citizens is seeking recovery. These include 

the stranded costs associated with: the Power Service Agreement with APS; 

the Power Purchase Agreement with APS; and the Mohave County transmission 

investments. Also addressed are additional generation-related stranded costs. 

Each of these is addressed in turn below. 

A. Power Service Aareement 

Citizens and APS have a long-standing business relationship in power 

supply dating back over 25 years. The current APS Contract supercedes a 

number of prior power supply agreements that the companies have executed, 

amended, and renegotiated over this period. The current APS Contract is the 

result of a re-negotiation process brought to closure in June of 1996 that has 

resulted in significant savings to Citizens’ customers. Today, Citizens is 

essentially a full-requirements customer of APS for its power supply needs. 

The APS Contract consists of a main agreement which dictates the 

overall terms of the contract, three power delivery schedules (Schedules A, B, 

and C), and a Resource Integration contract that deals with the future terms 

and conditions when and if a peaking power plant were built in Mohave County 

to serve Citizens’ loads (“Mohave CT”). As described in the following 

subsection, it is Citizens’ intent to cancel the agreement underlying the 

construction of the Mohave CT and therefore, the latter Resource Integration 

contract does not play a part in Citizens’ stranded cost exposure. However, 

Schedules A, B and C all have aspects that create stranded costs as a result of 

the introduction of open access. I n  brief, the provisions of the three schedules 

are as follows: 
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Schedule A - This is a baseload contract providing 100 MW of 
capacity and energy a t  100% load factor. The effective term of the 
contract extends until 2011. Nominal pricing is $19.54/kW-m0 and 
$.0145/kWh. Citizens is obligated to take or pay for 100% of the 
capacity (plus losses) under the contract, regardless if fully 
utilized . 

Schedule B - This is an intermediate supply resource providing 
the majority of energy requirements of Citizens’ customers over 
and above Schedule A deliveries. The nominal contract term 
extends through the end of 2002, but the contract can be cancelled 
by either party on one year’s notice. Nominal pricing is currently 
$4/kW-month and the lower of APS’ incremental cost plus 15% or 
the market price plus 15%. 

Schedule C - This schedule provides peaking energy against the 
capacity of Citizens’ Valencia combustion turbines (approx. 47 
MW). The term of the contract continues indefinitely and either 
party can gives a two-year notice of cancellation. 

To estimate the stranded cost exposure of the APS Contract, Citizens 

secured the services of Stone & Webster Management Consulting, Inc. (“Stone 

& Webster”) to forecast the market price for power delivered into Citizens’ 

Arizona service areas and the resulting stranded costs associated with 

Schedule A. I n  the immediate following subsections is a summary of the 

analysis performed by Stone &Webster. 

1. Methodology 

Retail competition has not yet been implemented in Arizona, and the 

market structure that will emerge after it is introduced is not fully clear. It is 

reasonable to assume, however, that whatever market structure is eventually 

adopted in Arizona, the stranded costs associated with a power purchase 

agreement or a generating unit in a competitive market can be forecast 

reasonably by modeling the project as if it competes in a mandatory power 

exchange, such as the one currently operating in California. I n  such an 

exchange, generation owners bid supply prices and quantities, load-serving 



entities bid demand prices and quantities, and market-clearing prices are 

determined as the prices that equate demand and supply. Typically, such an 

exchange holds an auction for energy for each hour of the following day, as 

well as ancillary services on a daily, monthly, or annual basis. It may also hold 

a similar auction for capacity, if a reserve margin is maintained in the region. 

To estimate the stranded costs associated with the APS contract and 

construction of the Mohave CT, Stone & Webster adopted this approach. The 

approach was implemented by performing five primary activities, which are 

summarized in the following paragraphs. The first four steps are also 

represented by the four boxes in Figure A-1. 

2. Develop Data Base 

The Citizens Arizona service territory is located within the Western 

Systems Coordinating Council ("WSCC"), one of the nine North American 

Electric Reliability Council ("NERC") regions. The WSCC comprises all or nearly 

all of New Mexico, Arizona, California, Nevada, Utah, Colorado, Wyoming, 

Montana, Idaho, Oregon, Washington, British Columbia, and Alberta, as well as 

portions of Mexico. Previous experience and preliminary results from the 

transmission system analysis suggested that the prices that would be paid to 

the proposed project in a competitive market would depend on loads, 

resources, fuel prices, and transmission facilities throughout the WSCC. It was 

therefore necessary to assemble a data base containing the data listed in the 

upper left-hand box of Figure A-1 for the entire WSCC. The required data were 

obtained or developed from the following sources: 



Figure A-1 .  Technical Approach 
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E G E A S  Model  
-Forecast  annual  capacity 
additions,  retirements 

M U S T  M o d e l  
.Identify transmission areas. 
transfer limits between areas  
.Determine must-run status 

Regional  Data  Base 
.Load and fuel price forecasts 
.Characteristics of existing and 
potential  future generating units 
*Transmission characterist ics 

P R O S Y M  Model  
.Forecast hourly dispatch and 

services prices 
*Forecast  annual  capacity prices 

- electric energy and ancillary 

0 Load forecasts - Obtained from Henwood Energy Services, 
Inc. (HESI), based on utility filings. Loads in the WSCC as a 
whole are forecast to increase an average of 1.6% per year 
during the 1998 - 2010 period. Peak loads in the Citizens 
Arizona transmission area, the primary area of concern, are 
forecast to increase an average of 3.7% per year during this 
period, while annual energy consumption is forecast to 
increase an average 4.3% per year during the period. 

0 Fuel price forecasts - Prices for coal and oil a t  each station 
were forecast as the average 1997 price paid a t  the station, 
escalated a t  2.5% per year for coal and 3.0% per year for 
oil. These escalation rates are based on the latest price 
forecasts from the U.S. Department of Energy, Energy 
Information Administration. Prices for gas were forecast for 
each state, using 1997 average prices paid by generating 
units in the state as the base, and escalating a t  a rate that 
varies over time but averages 2.8% per year over the 1998 - 
2010 period. The escalation rates were developed from 
forecasts developed by the U S .  Department of Energy, 
Energy Information Administration; Data Resources, Inc.; the 
American Gas Association; and the Gas Research Institute. 

0 Characteristics of existing generating units - Obtained from 
HESI, based on utility filings. 

0 Characteristics of potential future generating units - 
Extracted from internal Stone & Webster data base. New 
combustion turbine units are assumed to have an all-in 
capital cost of $385/kW in 1998, increasing 3% per year. 



Units built prior to 2005 are assumed to have a heat rate of 
10,338 Btus/kWh; units built in 2005 and later are assumed 
to have a heat rate of 9,798 Btus/kWh. New combined cycle 
units are assumed to have an all-in capital cost of $575/kW 
in 1998, increasing 3% per year. Units built prior to 2005 
are assumed to have a heat rate of 6,987 Btus/kWh; units 
built in 2005 and later are assumed to have a heat rate of 
6,748 Btus/kWh. Heat rate penalties caused by temperature 
and altitude were not imposed. 

e Transmission characteristics - Obtained from Power 
Technologies, Inc. (PTI), based on utility filings. 

3. Develop Capacity Forecasts 

Using the data base developed in the first activity, Stone & Webster used 

the Electric Generation Expansion Analysis System (EGEAS) to forecast the 

existing generating units that would be retired for economic reasons (i.e., in 

addition to planned retirements) in each year and the characteristics of new 

units that would be brought into service in each year (i.e., size, technology, 

heat rate, operating costs) in the WSCC during the 1999 - 2010 period. 

Capacity additions in the WSCC were allocated to the transmission areas based 

on the location of the retired units and relative rates of load growth. EGEAS is 

a state-of-the-art model developed and maintained by Stone & Webster for the 

Electric Power Research Institute, that forecasts capacity additions and 

retirements that will occur in competitive markets. The model retires existing 

units that are not profitable to continue operating, and adds units that are 

profitable to operate. I n  addition to the data base assembled in the first 

activity, key inputs to this activity were: 

e Capital structure for new units - 50/50 debt/equity split; 8% 
interest rate on debt for 20 years; 18% after-tax return-on- 
equity. 

0 WSCC-wide reserve margin - lO0/o 



4. Identify Transmission Areas and Transfer Limits 

Stone & Webster used the Managing and Utilizing System Transmission 

(MUST) model to identify transmission areas within the WSCC and determine 

the power transfer limits between transmission areas. Transmission areas 

were defined as geographic areas a) within which transmission constraints 

would not affect transfers, and thus prices; and b) between which transmission 

constraints would at least occasionally limit transfers, and thus cause prices to 

differ. MUST is a state-of-the-art simplified load flow model developed by 

Power Technologies, Inc. (PTI) that Stone & Webster is licensed to use. 

The results of this activity are displayed in Figure A-2. With the 

exception of the limits in and out of the two Citizens transmission areas, the 

transfer limits displayed in Figure A-2 are net of existing firm transactions. 

Values in parentheses are the limits in the direction opposite the arrow. For 

Citizens Arizona, the most important elements of the transmission system 

topology presented in Figure A-2 are as follows: 

e Thirteen transmission areas were identified. Most of the area 
borders correspond to state borders, except that Arizona is 
divided into three areas, California into Northern (including 
Northern Nevada) and Southern areas, Nevada into Southern 
and Northern areas (included in Northern California), 
Washington and Oregon are combined into a single area 
(called Northwest), Montana and Wyoming are combined into 
a single area (called North), and the Canadian provinces are 
combined into a single area (called BCHA). 

e Arizona is divided into three areas - Citizens North, 
comprising the Citizens’ territory in Mohave County; Citizens 
South, comprising the Citizens’ territory in Santa Cruz 
county; and the remainder of Arizona. 
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Figure A-2  
WSCC Transmission Topology 
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0 The Citizens North and Citizens South transmission areas are 
each connected directly only to the Arizona transmission 
area. The transfer limits to Citizens North is 500 MW (from 
Citizens North) and 312 MW (to Citizens North); the transfer 
limit to Citizens South is 234 MW in both directions. 

’ 

5.  Develop Hourly Electric Energy Prices 

Using the data base developed in the first activity, the transmission 

system mapping developed in the second activity, and the capacity forecasts 

developed in the third activity, Stone & Webster used the PROSYM model to 

forecast the market-clearing prices for electric energy that would be paid to 

generation owners in each hour of each year in each of the transmission areas 

identified in the second step; as well as forecasts of hourly output by each 

generating unit and annual energy-market revenues and operating expenses 

for each generating unit. PROSYM is a state-of-the-art chronological 

production simulation model developed by HESI that Stone & Webster is 

licensed to use. The model dispatches units based on their marginal costs, and 

calculates the price in each hour as the marginal cost of the most costly unit 

included in the dispatch. Marginal cost in this analysis includes fuel and 

variable O&M costs, plus start-up and shut-down costs and no-load costs, and 

reflects the effects of minimum up and down times and ramp rates. I n  

determining the dispatch in a particular transmission area, the model considers 

exports and imports with other areas up to the transfer limits identified in the 

second step. 

Finally, the PROSYM results were used to forecast the annual capacity 

price that would be paid to all owners of generating units. Such payments are 

required to supplement the revenues earned in the energy market, in order to 

motivate enough capacity to remain in the market (i.e., not retire) or enter the 

market. Stone & Webster forecast the capacity price, measured in dollars per 

kW-year, as the amount required to be paid to the last unit (i.e., the one with 

the largest financial losses per kW of capacity) to make it break even. For 



existing units, losses are defined as energy-market revenues less fuel, variable 

O&M, and fixed O&M expenses; for new units, losses also include recovery of 

capital costs. 

6. Calculate Stranded Costs 

The results of step 4 were used to estimate the annual revenues that 

Citizens Arizona could earn by selling the power purchased under the Arizona 

contract. These revenues were then compared to the annual payments 

Citizens must make to APS under the contract to calculate the annual stranded 

costs associated with the contract. I n  addition, as part of step 4, the annual 

revenues associated with sale of the output of the Mohave CT were calculated. 

I n  this step, these revenues were combined with the payments Citizens must 

make to APS under the contract to calculate annual stranded costs associated 

with completion of the CT. 

An important aspect of the Stone & Webster approach displayed in Figure 

A-1 is the iteration between EGEAS and PROSYM on the one hand and MUST 

and PROSYM on the other. The initial PROSYM results from the fourth activity 

were input into EGEAS, which was re-run to determine if 1) any of the units 

that had been retired might, in fact, be profitable, so that they should not be 

retired; 2) any units not previously retired would be unprofitable, and should 

be retired; 3) any of the units added by EGEAS would not be profitable, and 

therefore should not be added; and 4) any additional units, on top of those 

identified by EGEAS, should be added. PROSYM was then re-run with the 

revised capacity forecast. 

Typically, the dispatches from the final PROSYM run were input to MUST 

to insure that they were feasible from a transmission standpoint. Due to 

schedule constraints, this step was not performed. However, based on our 

experience, we are confident that performing this step would not have changed 

the price forecast for the two Citizens’ transmission areas or the dispatch of 

units within these two transmission areas. 



a) Results 

Table A - I  lists the existing units that were forecast to be retired prior to 

their planned retirement dates because they were unprofitable. Throughout 

the WSCC, 4,897 MW are forecast to be retired for economic reasons, prior to 

their planned retirement dates. Stone & Webster expects that these 

retirements will occur in the first few years following the onset of retail 

competition in the affected states, when the guarantee of full cost recovery is 

removed. For convenience, the retirements are spread over the 1999 - 2004 

period. 

Table A - I .  Retirement Analysis 

H u n t e r s  P n t  2 7 0  N o r t h e r n  Ca I i fo rn  ia 
SONGS 2,150 S o u t h e r n  Ca I i fo rn  ia 
S m a l l  COG 1 5  S o u t h e r n  Ca I i fo rn  ia 
Va l ley  3 2 3  S o u t h e r n  Ca I i fo rn  ia 
K e t t l e  Fal ls 4 7  Pacif ic N o r t h w e s t  
R a t h d r u m  GT 8 8  Pacif ic N o r t h w e s t  
C la rk  ST 1 3 9  Area  
Reid G a r d n e r  3 3 0  Area 
L i t t l e  M t n  GT 1 3  U t a h  Area 
I r v i n g  t o  n 4 2 3  Ar i zona  
B e n  F rench  4 4  N o r t h  Reg ion  
N e i l  S i m p s o n  3 5  N o r t h  Reg ion  
Osage  1 0  N o r t h  Reg ion  
A r a p a h o e  2 4 6  Co lo rado  Area 
P a w n e e  4 9 5  Co lo rado  Area 
V a l m o n t  1 7 8  Co lo rado  Area 

Table A-2 summarizes the forecast of capacity additions. A total of 

18,577 MW of new capacity is forecast to be installed in the WSCC between 

2000 and 2010. Note that the forecast includes the 500-MW combined cycle 

unit that has been announced in Mohave County, Arizona (i.e., in the Citizens 

North transmission area), as well as the 77-MW CT specified in the APS- 

Citizens contract. The 77-MW CT, in fact, is the only CT forecast to be installed 



in the WSCC during this period. There were no additions forecast for the 

Arizona, Citizens South, New Mexico, Utah, Colorado, Idaho, or Northwest 

transmission areas. 
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As discussed above, PROSYM was used to forecast electric energy prices 

in every hour of the years 1999 - 2010 for each of the identified transmission 

areas. Table A-3 provides a summary of these forecasts, by year and 

transmission area, for the base case, in which the Mohave CT is constructed. 

Each price is the simple, unweighted average of the 8,760 hourly prices paid, 

in $/MWh, to generators in the area and year pertaining to the price, Le., the 

average energy price paid to a generator with a 100°/~ capacity factor. The 

last row of the table displays the annual capacity prices paid to generators in 



the WSCC, on a $/kW-yr basis. I n  the base case, the average hourly energy 

price in the Citizens North transmission area increases from $22.8/MWh in 

1999 to $41.8/MWh in 2010; the average hourly energy price in the Citizens 

South transmission area increases from $23.1/MWh in 1999 to $41.8/MWh in 

2010. The WSCC-wide capacity price increases from $6.7/kW-yr in 1999 to a 

high of $19.5/kW-yr in 2008, before decreasing to $12.0/kW-yr in 2010. Table 

A-4 provides a similar summary for the case in which the Mohave CT is not 

completed for the Arizona, Citizens North, and Citizens South transmission 

areas. 







Table A-5 provides estimates of the annual stranded costs associated 

with Service Schedule A of the APS - Citizens contract, both with and without 

completion of the Mohave County CT (in the table, negative numbers represent 

stranded costs). I n  the base case, in which the Mohave County CT is 

completed, the annual stranded costs associated with Schedule A fall from 

$15.5 million in 1999 to $.6 million in 2009; in 2010, the contract generates 

$1.7 million of stranded benefits, i.e., the annual revenues associated with 

selling the power exceed the payments Citizens must make under the contract 

by $1.7 million. Using a discount rate of lO0/o, the net present value of the 

annual stranded costs (or benefits) over the 1999 - 2010 period are $64.2 

mi I I ion. 

I n  the alternative case, in which the Mohave CT is not completed, the 

stranded costs associated with Schedule A fall from $15.5 million in 1999 to 

$.5 million in 2009, with stranded benefits of $2.2 million in 2010. The net 

present value of the annual stranded costs (or benefits) over the 1999 - 2010 

period are $62.4 million. 
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Table A-6 displays the annual revenues of the Mohave County CT, as well 

as the annual payments Citizens must make to APS under the contract. The 

difference between these two annual amounts represents the annual stranded 

costs associated with completion of the CT; these stranded costs are 

approximately $2.5 million in both 2001 and 2002, then fall steadily to $.6 

million in 2007; between 2008 and 2010 the unit produces stranded benefits, 

reaching a high of $.9 million in 2010. The net present value of the annual 

stranded costs over the 1999 - 2010 period a t  a lO0/o discount rate is $6.7 

million. 

b) Implications 

A review of the stranded costs shown in Table A-5 illustrates that there 

are significant amounts associated with the early years of the analysis. I n  

particular, in 1999 and 2000, the intervening years before Citizens is required 

under the Competition Rules to acquire its Standard Offer power supply 

through competitive bid, stranded costs associated with Schedule A are 

estimated to total approximately $30 million in nominal terms for the Base 

Case. I n  order to mitigate this effect, one alternative is for Citizens to delay 

full divestiture of Schedule A until 1/1/2001. I n  the interim, only a portion of 

Schedule A would be stranded as customers take competitive service. Based 

on a preliminary forecast of how much eligible load will elect to take 

competitive power supply in 1999 and 2000, Citizens estimates that it would 

utilize approximately 80% of Schedule A power to serve Standard Offer 

customers in those years. Doing so would have a dramatic impact on stranded 

costs, reducing them from approximately $64 million to $43 million in present 

value terms. Due to these significant benefits, it is assumed for purposes of 

this filing that the sale of Schedule A will be structured such that full 

assignment of the power delivery rights does not occur until 1/1/2001. This 

reduces the stranded cost of Schedule A to an estimated $43.2 million. 





B. Power Purchase Aareement 

The Power Purchase Agreement (‘PPA’’) between Citizens and APS is a 

contract under which APS would construct a nominal 77 MW combustion 

turbine peaking facility in Mohave County in exchange for a long-term (20- 

year) capacity purchase agreement with Citizens. The need and economic 

justification for the Mohave CT was addressed in both the 1992 and 1996 

Integrated Resource Plans (“IRP’’) submitted by Citizens to the Commission. 

I n  short, the need for the Mohave CT is driven by the extraordinary 

economic expansion and attendant load growth in Mohave County that is 

forecasted to exceed the capacity of the available transmission facilities in 

the near future. Remedies to this capacity constraint were to construct local 

generation or reinforce/expand the transmission system. Through extensive 

analyses documented in its IRP submittals, Citizens determined that the best 

solution was to install local generation in Mohave County. I n  order to fulfill 

its continuing duty to serve, Citizens conducted a bid process that led to the 

selection of the APS‘ proposed 77 MW combustion turbine and entered into a 

contract that would assure the facilities were constructed prior to the need 

for additional local capacity. 

The pending advent of open competition has recently increased 

interest in Mohave County as the site for “merchant” generation plants to 

generate competitive power for sale in California, Arizona, and other 

emerging competitive markets in the Southwest. Currently, two projects 

have announced their intent to locate gas-fired, combined-cycle power 

plants with capacities of 500 MW or more in Mohave County. Either project, 

if constructed, could alleviate the transmission congestion into Mohave 

County, thus obviating the need for the Mohave CT. I n  such a case, the 

advent of electric competition will have in effect rendered as stranded costs 

any initial investments made in the Mohave CT project. Further, as 

demonstrated in the prior subsection, Citizens‘ stranded costs are higher 



under the case where the Mohave CT and a local combined-cycle facility are 

put in service. However, even in the case where neither of the planned 

combined-cycle projects is built, Citizens' initial Mohave CT investments are 

still technically stranded. This is so because, after open access is 

implemented, Citizens' reasonable ability to recover generation-related costs 

as a regulated distribution provider will have ended under the Commission's 

competition rules. Thus, on the surface, Citizens' only reasonable 

alternative at this juncture is to minimize any further investment in the 

Mohave C J  and cancel the project as allowed under the PPA. However, 

given the need to maintain electric reliability in Mohave County, Citizens has 

not cancelled the project to date. It is clear that maintaining local electric 

reliability depends on one of two practical alternatives taking place: a) a 
competitive power plant and the requisite transmission facilities are 

constructed in the near term; or b) the Mohave CT project and associated 

transmission are completed on schedule under Citizens' (or some other 

party's) agreement . 
Given the pending implementation of electric competition and Citizens' 

election of the Auction/Divestiture option for stranded cost recovery, Citizens 

proposes that the Commission approve the following course of action, 

conditional on future events, to resolve the Mohave County situation: 

Citizens maintains its PPA with APS until the sooner of January 1, 
1999, or until such time as there is high probability that construction 
of one or both of the Mohave County combined-cycle projects and the 
necessary transmission facilities to assure local electrical reliability are 
going to proceed in a timely manner. I f  and when such assurances are 
received, but no later than 1/1/1999 if assurances are not received, 
Citizens will immediately cancel its PPA with APS to construct the 
Mohave CT. Under such an outcome, Citizens stranded costs will be 
the contract cancellation costs (as estimated below). 

If, prior to 1/1/1999, it becomes evident that neither of the combined- 
cycle/transmission projects are going to proceed, then Citizens will 
solicit bids from qualified parties for the power delivery rights under 
the PPA. I n  that case, Citizens' stranded costs (if any) would become 



the net present value of the difference between the PPA pricing and 
the highest bid. To the extent such a bid process results in a bid price 
higher than the contract obligations, the net proceeds would be split 
equally among shareholders and Citizens’ customers, with the latter 
share used to reduce other Citizens’ stranded costs. 

Proceeding in this manner will help assure continued electric reliability 

in Mohave County while allowing Citizens a reasonable opportunity to 

recover its related stranded costs. For purposes of estimating stranded 

costs, the following discussion assumes that the PPA is cancelled a t  or 

around the end of 1998. 

The cancellation provisions of the PPA allow Citizens to unilaterally 

choose to cancel the project a t  any time up until the in-service date of the 

generation facilities. Upon such notice APS is to invoice Citizens for all real 

and measurable costs incurred under the PPA, plus a 15O/0 mark-up. Citizens 

has received an estimate from APS of what those cancellation costs would be 

today, as well as a projection of their magnitude over the next few months, 

as summarized below: 

APS’ net cost to date $1,428,000 
Estimated Additional 
Through 12/31/98 $183,000 
15O/0 Mark-up $242,000 

Est. Cancellation Costs as of 12/31/98 $1,853,000 

C. Mohave Transmission 

In  conjunction with the Mohave CT project, Citizens has moved 

forward with its plans to put in service in a timely manner the required 

transmission facilities to deliver power from the plant to Citizens‘ load 

centers in Mohave County. Citizens has completed: preliminary engineering 

of the facilities; environmental assessments needed for acquiring a land use 

permit from the U.S. Bureau of Land Management; required studies to 

support Citizens’ Certificate of Environmental Compatibility and the 

acquisition of a small fraction of the needed private rights-of-way. 



To date, Citizens has invested a total of approximately $2,100,000, 

including an allowance for funds used during construction (AFUDC). Because 

these transmission facilities would be required to deliver power from the 

plant to locations it is needed, it is Citizens' position that it is entitled to full 

recovery of these funds in the case where the PPA is cancelled and the 

Mohave CT is not constructed. For purposes of this filing, the assumption is 

made that, in fact, the Mohave CT will be cancelled on or before 12/31/98. 

D. Additional Generation-related Stranded Costs 

Three areas of additional costs associated with generation-related 

stranded costs need to be addressed. These include: the costs to effect the 

divestiture of the APS Contract; the costs associated with mitigation efforts 

on APS Contract; and recognition of the effect of dissolving Citizens' PPFAC. 

With regard to the costs of divestiture, Citizens estimates that consulting 

support to prepare bid documents, execute the bidding process; and 

evaluate the bids to be approximately $100,000. Regarding mitigation, 

Citizens has pursued re-negotiation efforts aimed a t  mitigating the 

strandable costs associated with the APS contract. I n  this filing, Citizens has 

included a cost of $175,000 for these activities, which the Company 

estimates would be the total costs should these efforts lead to a filing before 

the Federal Energy Regulatory Commission ("FERC"). While this is not 

necessarily the Company's expectation, it has reflected this amount in the 

filing to cover the "worst-case" scenario. Finally, the Company expects that 

as early as 1/1/1999, but no later than 1/1/2001, depending on whether 

Citizens itself continues providing Standard Offer service, that its PPFAC will 

be dissolved. While it is highly uncertain what the balance in the PPFAC 

bank may be when the Clause is terminated, Citizens has included a 

"placeholder" estimate of a $1,000,000 refund to customers in this filing, 

including deferred tax effects. 
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APPENDIX B 

Calculation of DSM Stranded-Costs 

I n  this section, Citizens Utilities Company ("CUC") details its regulatory 

assets stranded by competition. These assets include deferred expenditures 

for implementing Demand-Side Management ("DSM") programs during the 

period covering 1994-96. An economic analysis of all DSM costs and 

benefits was conducted, and the results are presented to support full 

recovery of these deferred DSM expenditures. I n  addition, CUC shows the 

net loss in revenues sustained as a result of successful implementation of its 

DSM programs and the impact of net lost revenues ("LNR") on the cost- 

effectiveness of its DSM accomplishments. In  brief, Citizens' DSM programs 

have provided over $2,000,000 of net economic benefit to its customers 

when the lifetime benefits of avoided power costs are compared to the costs 

of the programs (including the impact of lost net revenues). I n  this filing 

Citizens includes in its estimates of stranded costs the balance of deferred 

DSM expenditures plus the net loss in revenues, which together total 

$2,982,000. 

A. HISTORICAL OVERVIEW 

The following is a brief description of the process undertaken by CUC 

to implement its DSM programs and recover expenditures associated with 

these programs. 

In  its Decision No. 58360, (July 23, 1993), the Arizona Corporation 

Commission ("ACC") ordered that CUC submit its DSM program plans for 

pre-approval and defer its pre-approved DSM program costs until its next 

rate case. On August 23, 1993, the ACC ordered CUC to file semi-annual 

updates of its DSM program activities. Accordingly, CUC filed a DSM update 

on September 17, 1993. I n  this update, CUC provided an overview of its 

program planning process, a review of its DSM planning principles, customer 



profile highlights, and an overview of proposed 1994 programs which 

included DSM energy and demand targets, program costs, and net benefits 

highlights. On February 25, 1994, CUC filed with the ACC its semi-annual 

report of DSM activities, which covered the period from July 31, 1993 

through January 31, 1994. During this period, CUC was predominantly 

involved in planning activities to introduce a broad portfolio of DSM 

programs to its customers in 1994 and evaluating responses to its Request 

for Proposals for a Master Contractor, released on November IO, 1993. 

I n  its Resource Planning Decision No. 58643, (June 1, 1994), the ACC 

adopted new procedures for reviewing DSM programs undertaken by utilities 

subject to the resource planning rules. Pursuant to  that Decision, CUC filed 

its request with the ACC for pre-approval of its DSM program plans for 1994. 

CUC proposed a comprehensive approach to energy conservation and 

proposed to spend $1,756,485 on DSM programs from January I, 1994 

through September 30, 1995. Of these expenditures, $1,282,786 was for 

recurring costs and $473,699 was for start-up costs. During this period, 

CUC expected to reduce annual peak demand and energy consumption by 

3,000 kW and 9,761 MWh, respectively, by utilizing a Master Contractor to 

deliver DSM services. CUC emphasized marketing its programs through 

education, trade allies, and financing of DSM costs, instead of providing 

financial incentives to program participants. CUC‘s portfolio of proposed 

DSM programs included: (1) Low Income Weatherization Program (“LIWP”), 

(2) Residential Energy Survey Program (”RESP”), (3) Residential New 

Construction Program (“RNCP”), (4) Commercial New Construction Program 

(“CNCP”), (5) Commercial Energy Partners Program (“CEPP”), (6) Financing 

Program (“FP”), (7) Trade Ally Program (“TAP“), (8) Key Accounts Program 

(”KAP”), and (9) Shade Tree Program (“STP”). 



I n  Decision No. 58984, the ACC pre-approved CUC’s proposed DSM 

programs, except the STP, and ordered, among other things, that up to 

$1,693,602 may be entered into CUC’s deferral account for DSM as 

expenditures on pre-approved programs are incurred. I t  further ordered 

that the pre-approved programs may be automatically extended beyond the 

time period of the pre-approved budget, if and only if, each particular 

program is cost-effective to society (with the FP and TAP costs appropriately 

allocated to each of the other programs), the annual budgeted cost of all 

DSM programs continued is less than or equal to $576/kW saved, and the 

expected kWh savings are a t  least 3,200 kWh/kW saved. I n  addition, the 

ACC required that CUC demonstrate good cause for recovery of costs in 

excess of $576/kW saved from pre-approved programs at the time it 

requests recovery of DSM program costs from the deferral account. 

During the first half of 1995, CUC focused its program implementation 

efforts on delivering program services to targeted customers in Mohave and 

Santa Cruz Counties. CUC focused on streamlining processes and 

procedures to improve program delivery and provide consistent, quality 

program services to its customers. I n  the second half of 1995, CUC 

restructured its program implementation activities by managing and 

delivering program services in-house rather than through the Master 

Contractor. This decision allowed CUC to manage the programs in their 

steady-state phase, further streamline processes and procedures, fine-tune 

delivery of program services, and quickly make adjustments or modifications 

to programs based on results from evaluation studies. All of these factors 

were intended to significantly reduce administrative costs while improving 

program delivery and maximizing the acquisition of cost-effective DSM 

resources. 



I n  August 1995, CUC requested that the Decision No. 58360 be 

extended to include lost net revenues associated with the DSM programs 

that were pre-approved by the ACC. I n  addition, CUC also requested that 

deferrals of lost net revenues be included in the annual cap on the amount 

of CUC’s DSM costs which may be recorded in the deferral account, subject 

to the provision that CUC is allowed to carry over lost net revenues to the 

following year if inclusion of the current-year‘s lost net revenues would 

cause CUC to exceed its cap. Subsequently, on September 13, 1995, (and 

later amended on October 11, 1995), CUC filed with the ACC an application 

for: (1) a permanent increase in electric rates (Docket No. E-1032-95-433) 

and (2) an extension of its DSM Accounting Order to include lost net 

revenues (Docket No. E-1032-95-040). 

I n  the first half of 1996, CUC demonstrated a reduction of 39% in its 

overall DSM program costs compared to the previous reporting period, while 

improving DSM energy impacts by 180%. This combined performance 

reduced overall DSM program costs per kW acquired to $577/kW for the 

reporting period. Through the combination of CUC’s direct management of 

the programs and improved organizational staffing requirements, CUC 

reduced administrative costs, which improved its performance as reflected in 

the program-to-date (i.e., cumulative) cost per kW change from $3,319/kW 

for the last reporting period to $2,257/kW for this reporting period. 

performance as demonstrated by the continuous reduction in cumulative 

$/kW saved over time. During this period, CUC launched a limited-time 

offering of financial incentive (Le., rebate) for replacement of existing 

central air-conditioning (A/C) systems with high efficiency units. The rebate 

was proportional to the size and efficiency of the replacement unit. Energy 

and demand savings acquired during this period accounted for 40% and 

53% of the respective total savings achieved since the programs were 

During the second half of 1996, CUC showed even greater 



implemented in 1994. Reductions in administrative costs, streamlined 

processes and procedures, and momentum gained over time contributed to 

this significant improvement in performance. 

During this time, CUC and the Arizona Community Action Association 

("ACAA") discussed the concept of an integrated plan for CUC's low-income 

residential customers and entered into a Memorandum of Understanding 

("MOU") on the redesign and funding of the LIWP. I n  the MOU, CUC, and 

ACAA agreed that the funding of the Low Income Outreach Program be 

increased from $50,000, as proposed by the ACC Hearing Officer's December 

20, 1996, draft Opinion and Order, to $70,000, with the provision that the 

ACC increase CUC's revenues $20,000 over the amount proposed in the 

recommended Opinion and Order. 

On January 3, 1997, the ACC issued Decision No. 59951, which 

required CUC to reduce on-going funding of its DSM programs to $175,000, 

annually with the LIWP to be transformed and funded separately a t  $70,000 

annually, as set out in the December 24, 1996, MOU between CUC and 

ACAA. The ACC also allowed CUC to recover $200,000 annually of amortized 

deferred expenditures for DSM with compound interest on the deferred 

balance and agreed to consider deferral of lost net revenues in future rate 

cases. 

As a result of the ACC's Decision No. 59951, CUC discontinued the 

TAP, FP, and KAP, transformed the LIWP, and revised its remaining 

programs in 1997. Existing commitments to RESP participants were 

honored, but no new customers were enrolled for program services. The 

RNCP was continued by promoting the purchase of energy efficient homes. 

The CEPP and CNCP were consolidated into the Commercial Survey Program 

which targets new and previously served commercial and industrial 

customers and places a priority on lost opportunities. Despite the drastically 



performance in 1997 by reducing its total cumulative costs per kW saved to 

$736/kW. 

I n  the first half of 1998, CUC focused its efforts on the RNCP and I 

worked with commercial customers who participated in its DSM programs, 

but who did not implement recommended cost-effective energy efficient 

improvements. CUC also devoted resources to completing M&E studies, 

which will be filed with CUC's 1998 Semi-Annual Report for the period 

covering January 1, 1998 through June 30, 1998. During this period, CUC 

continued to improve its performance by acquiring cost-effective DSM 

resources at lower costs, thus, reducing further its cumulative costs/kW. 

Total gross savings from measures installed for all programs since they were 

implemented are 10,852 MWh and 3,916 kW. 

B. DSM ExDenditures 

CUC's semi-annual DSM program expenditures from January 1, 1994 

through June 30, 1998 are shown in Table 6-1. Expenditures for these 

semi-annual periods are actual on-going implementation costs, except for 

those shown for 1998, which are estimated because company books were 

not closed a t  the time of this filing. DSM and IRP costs prior to January 1, 

1994 are not reflected in Table 8-1 since these costs were disallowed in 

CUC's previous rate case (Decision No. 59951). 

approved DSM expenditures to be entered into CUC's deferral account as 

they are incurred. I n  Decision No. 59951 (January 3, 1997), the ACC 

authorized collection in rates of $200,000 annually for recovery of part of 

the deferral account balance and limited future funding of CUC's DSM 

programs to $175,000 annually. Thus, the actual DSM expenditures shown 

In  Decision No. 58984 (February 24, 1995), the ACC authorized pre- 



in Table B-1 that are entered into CUC’s deferral account and subject to 

recovery, are for the period from January 1, 1994, through December 31, 

1996. 

Pursuant to Decision No. 58984, CUC is allowed to accrue allowance 

for funds used during construction (AFUDC). I n  calculating AFUDC for each 

program year, the following values were used: 

0 1994: 7.240% 
0 1995: 8.430% 
0 1996: 8.570% 
0 1997: 6.012% 
0 1998: 6.012% 

The total amount of AFUDC accrued ($455,596) is included in the CUC’s 

d efe rra I ba I a n ce . 
I n  its Decision No. 58984, the ACC required CUC to subtract from the 

AFUDC amount any interest earned on the collateral account in the financing 

program. As indicated in Table B-1, the amount of interest on collateral is 

$2,096. Actual deferred expenditures for DSM, including AFUDC less 

collateral interest, totals $2,766,147. A total of $300,000 (Le., $200,000 

for 1997 and $100,000 for 1998) has been amortized per ACC Decision No. 

58984. Therefore, the current deferred balance is $2,466,347, which 

represents the DSM amount that CUC seeks to recover in this filing. 
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C. LOAD IMPACTS 

Since implementing its DSM programs, CUC has aggressively pursued 

all cost-effective DSM resource opportunities from its residential and 

commercial customers. For the period between January 1, 1994, through 

June 30, 1998, CUC acquired 10,852 MWh of gross energy savings from 

verified installations (Table 8-2). Most (85%) of these savings were from 

two programs, the CEPP and RESP. End-uses that accounted for most of the 

energy savings were HVAC (6O%), followed by lighting (19%), and industrial 

process improvements (I  1%). 

Table 8-2 
Distribution of Gross DSM Annual Energy Savings 

(MWh/yr) by Program and End-Use 

The amount of gross coincident peak demand savings captured by CUC 

since its DSM programs were implemented in 1994 is 3,916 kW (Table 8-3). 

The bulk (75%) of peak demand savings were attributable to HVAC energy 

efficiency improvements. Nearly 80% of demand savings came from the 

RESP and CEPP. 



Table B-3 
Distribution of Gross Peak Demand Savings 

(kW) by Program and End-Use 

These results indicate that the actual gross energy/demand savings 

ratio was 2,771 kWh/kW and the actual cost of all programs per gross kW 

saved was $801/kW. 

D. LOST NET REVENUES 

I n  Decision No. 59951 (January 3, 1997), the ACC allowed deferral of 

lost net revenues for consideration in future rate cases. Thus, the ACC 

approved the concept of deferring recovery of lost net revenues associated 

with the implementation of DSM programs for consideration in future rate 

cases. I n  this filing, CUC presents the methodology used to calculate lost 

net revenues sustained as a result of successful implementation of its DSM 

programs and shows the amount of lost net revenues it seeks to recover. 

1. Methodology: 

I n  its August 7, 1995 filing (Docket No. E-1032-95-040), CUC 

proposed an equation for calculating lost net revenues. I n  this filing, CUC 

presents the same general equation to calculate lost net revenues with some 

refinements in the detail of its separate components and changes in 

nomenclature. 



Lost net revenue is defined as the net revenue impacts attributable to 

DSM programs, or more precisely, as the revenue loss less the variable fuel 

and operating expenses saved by the utility as a result of not having to 

generate unsold energy (Le., through its DSM programs). Thus, lost net 

revenue is simply the difference between the DSM-induced change in 

demand and energy costs and changes in gross revenue, or: 

Lost Net Revenue = Lost Revenue - Avoided Production Costs 

The first component, Lost Revenue (LR) from DSM, is calculated for 

each month over the period of interest as: 

C k W h  = Energy charge under customer's applicable tariff(s) ($/kWh) 
c k  W = Demand charge under customer's applicable tariff(s) ($/kW) 
D S M k W h  = Energy savings attributable to DSM (kWh) 
D s M k W  = Demand savings attributable to DSM (kW) 

The second component, Avoided Production Costs (APC), is calculated 

for each month over the period of interest as: 

where: 

A k W  

A k W h  

L R A P S  

M T D k W h  

M T D k W  

= Avoided APS demand charge ($/kW) 
= Avoided APS energy charge ($/kWh) 
= APS Loss Rate (O/O) 

= Marginal Transmission & Distribution Energy Loss Rate (%) 
= Marginal Transmission & Distribution Demand loss rate 

( O/O 1 



For each month, CUC’s AFUDC rates were applied to monthly net 

revenue impacts. The sum of lost net revenue plus AFUDC for each month 

was cumulated over the period of interest to arrive a t  the final lost net 

revenue value. 

2. Assumptions and Calculations: 

To calculate LR for the period covering January 1, 1994, through June 

30, 1998, the following assumptions and calculations were used: 

1. End-use data as reported in CUC’s semi-annual reports were 
used instead of measure-level savings data; 

2. The initial month to which energy and demand savings were 
applied for each semi-annual period was the middle month of 
that semi-annual period (i.e., April and October) based on the 
assumption that, on average, half of all measures within an end- 
use were installed before and after this month for the semi- 
annual period; 

3. Monthly energy and demand savings for all end-uses were 
applied equally across the period of interest, except HVAC, which 
was applied to only those months for which A/C cooling was 
needed. The distribution of monthly HVAC savings was based on 
the percent of total cooling-degree-days (CDD) for each month. 
Average monthly CDD was determined from 5-years of weather 
data (1993-1997) for Kingman and Lake Havasu City. 

4. Energy (DSMkWh) and demand (DSMkw) savings were first 
adjusted by multiplying gross savings values by program-level 
savings realization rates, which were taken from Monitoring and 
Evaluation (M&E) studies. The savings realization rate is defined 
as the ratio of actual to estimated savings. The M&E studies 
utilized a variety of methods to determine extent to which 
estimated DSM savings were actually realized, including direct 
metering, time-series analysis, cross-sectional time-series 
ana lysis, regression ana lysis, and ca I i bra ted engineering 
analysis. Results of these studies have been included in CUC’s 
Semi-Annual Reports or will be included in its next Semi-Annual 



Report. The following Table B-4 shows the energy and demand 
savings realization rates for each program that were applied to 
gross (estimated) savings values. 

CEPP 

LIWP 

CNCP 

Table B-4 
Program-Level Energy and Demand Savings Realization Rates 

0.88 0.96 Impact Evaluation of CUC's CEPP, June 
2, 1998, p. 11 

1.17 0.75 Residential Energy Savings Calculation 
Final Report, Equipoise Consulting, Inc. 
July, 1998, p. 4-5 

1.00 1.00 No data on realization rates were 

IIPROGRAM I ENERGY I DEMAND I SOURCE 

5. 

0.75 

0.88 

Residential Energy Savings Calculation 
Final Report, Equipoise Consulting, Inc. 

Residential New Construction Impact 
Evaluation, January 31, 1997, p. 23, 
IN: CUC's 1997 Semi-Annual Report, 
February 28, 1997, Attachment A. 

July, 1998, p. 4-5 

The energy charge ( C k ~ h )  for residential customers was taken 
from: (1) applicable tariff approved by the ACC in Decision No. 
58360 for the period covering April, 1994 through December, 
1996, and (2) applicable tariff approved by the ACC in Decision 
No. 59951 for the period cover January, 1997, through June, 
1998. Similarly, the demand charge (CkW)  for commercial 
customers for these same periods was taken from tariffs 
approved by the ACC in Decision Nos. 58360 and 59951. The 
following Table 6-5 summarizes these tariffs: 



Table B-5 
Applicable Tariffs for Residential and Commercial Customer Classes 

TAFIFFS 
CLASS 
Resid entia I 
Commercial - Large General 

1994-96 1997-98 
kW kWh kW kWh 

$0 0.0759 $0 0.0765 
$9.50 0.0544 $9.50 0.0549 

Service (LGS) 
Commercial - Large Power 
Uservice ( LPS) 
Note: (1) all residential program participants were in Mohave County, (2) all commercial program participants were 
under either the LGS or LPS tariffs.] 

$24.75 0.0250 $24.75 0.0250 

6. The avoided APS demand charge ( A ~ w )  and avoided APS energy 
charge ( A k ~ h )  was calculated for each month over the period of 
interest based on data taken from Supplemental Capacity 
(Schedule B) APS bills. 

7. The APS loss rate ( L R A P ~ )  value was 4%, as noted in Schedule 6 
of APS bills. 

8. The marginal transmission & distribution energy- (MTDkwh) and 
demand-loss (MTDkw) rates were weighted averages. The 
marginal loss rate factors for Winter-On and -Off Peak, Summer- 
On and -Off Peak, and Capacity-Winter and -Summer were taken 
from CUC’s 1996 IRP and weighted by the average distribution of 
total adjusted energy savings for these respective periods to 
arrive a t  the weighted average value of 14O/0 for both MTDkwh 
and MTDkw. 

9. AFUDC values used in the lost net revenue calculation were the 
same as those shown earlier under DSM Expenditures. The 
AFUDC value for each year was divided by twelve (12) to arrive 
a t  the monthly AFUDC rate within the given year. 

10. Lost net revenue with AFUDC was cumulated by month over the 
period of interest to arrive at the final lost net revenue value. 
For ease of computation, lost net revenue was determined for 
residential and commercial customer groups separately, then 
summed to yield the total lost net revenue (Table 6-6). 



Table B-6 
Summary of Lost N e t  Revenues 

DSM Revenue 
Loss 

Avoided Lost Net AFUDC Lost Net 
Production Revenues Revenues with 

GROUP 
RES I D E NTIAL 
COMMERCIAL 
TOTAL 

From the preceding computation, CUC seeks to recover, as part of its 

stranded costs, $515,600 in lost net revenues sustained as a result of 

successfully implementing its DSM programs during the period covering 

January I, 1994, through June 30, 1998. 

E. COST-EFFECTIVENESS EVALUATION 

A cost-effectiveness evaluation was conducted using the DSM costs 

and savings values noted previously. Program cost-effectiveness analysis 

takes into account all the costs of fielding each program, reflecting specific 

market approaches and delivery mechanisms. The objective of this 

evaluation was to determine whether the net value (benefits less costs) in 

aggregate of the savings from DSM measures installed for each program 

exceeded the program administration and delivery costs associated with 

having those measures installed. 

The key elements used for the benefits side of the analysis included 

avoided energy and capacity costs over a 30-years. The avoided costs used 

in this analysis were taken from CUC’s 1996 IRP, using 1997 as the base 

year. Load impacts for each program year were forecasted over the lifetime 

of the measures installed. For this analysis, the following data processing 

elements included: 

e End-use data presented in CUC’s Semi-Annual Reports were 
used because most measures within a given end-use had the 
same useful life. For measures within a given end-use that had 
different useful lifetimes, the weighted life for that end-use was 

costs w/o AFUDC AFUDC 
$567,73 1 $384,7 16 $183,015 $12,316 $195,332 
$768,434 $463,222 $305,212 $15,057 $320,268 

$1,336,165 $847,938 $488,227 $27,372 $515,600 



calculated. End-uses included: (1) Lighting, (2) HVAC, (3) water 
heating, (4) motors (large and small), and (5) industrial process 
improvements. 

e Gross energy and demand savings for each end-use were 
adjusted by program-level realization rates. The realization 
rates shown previously (Table B-4) in the lost net revenue 
calculation were used to here. 

e Average seasonally differentiated adjusted energy savings were 
multiplied by the associated loss adjusted marginal energy costs 
for each year over the life of the end-use; coincident peak 
demand savings was multiplied by the total avoidable capacity 
related costs for the same period. 

e For future years, the discount rate of 10.8°/o in CUC's 1996 IRP 
was used to calculate net benefits in terms of their net present 
value ("NPV"). 

e The NPV of program benefits was calculated as the cumulative 
sum of the NPV of end-use benefits over its useful life for each 
program . 

The key elements of the cost side of the analysis are: (1) CUC 

administrative costs, (2) contract labor costs, (3) non-payroll expenses 

which includes the cost of the installed measures paid for by CUC, (4) cost of 

installed measures paid for by the customer, (5) AFUDC, and (6) less 

interest earned on collateral. For each program, the following data elements 

included : 
e CUC's administrative costs include payroll plus overhead; 

e Measure costs that are included in CUC's non-payroll expenses 
when paid for by CUC including rebates; otherwise, these costs 
are born by the customer along with any non-electric operations 
and maintenance (O&M) cost changes experienced by the 
customer. Total measure costs are the sum of costs paid by 
CUC to have measures installed plus costs paid by the customer 
to have measures installed. CUC paid for measure installations 
in the LIWP (all measures except energy efficient A/C units) and 
RESP (except for ceiling insulation and energy efficient A/C units 



that were not part of the limited A/C rebate offering). 
customer paid for measure installations in all other programs. 

The 

Actual customer costs were included when available, however, CUC 

does not routinely track customer costs. When actual cost data were not 

available, CUC used cost data from its pre-approval filing or more recent 

available data to estimate the cost of measures paid by program 

participants. For example, incremental cost data for measures installed 

under the RNCP, along with penetration rates and square footage values 

were taken from CUC Semi-Annual Report to estimate total measure costs. 

Since gross DSM savings were adjusted by program realization rates to 

reflect actual savings, total measure costs for each program were multiplied 

by the program realization rates shown in Table 8-4 to arrive a t  the net total 

measure cost. 
0 Costs for the Key Accounts Program ("KAP") were allocated to 

the CEPP. 

0 Costs for the trade ally program ('TAP") were allocated to the 
RNCP, RESP, CESP, and CINC based on their proportion of 
combined program costs. 

0 Costs for the financing program ("FP") were allocated to the 
RNCP and RESP based on their proportion of combined program 
costs. 

0 The total amount of AFUDC accrued ($455,596 from Table 6-1) 
is included on the cost side of the analysist. AFUDC was 
allocated to all programs based on their proportion of total 
program costs. 

0 Pursuant to ACC Decision No. 58984, CUC subtracted from the 
AFUDC amount the interest earned on the collateral account 
($2,026 from Table 8-1) in the financing program. 

The cost-effectiveness analysis was conducted on a total resource and 

utility basis. The total resource cost ("TRC") test for cost-effectiveness 

includes the total costs incurred by CUC and participating customers in 



putting the programs and measures in place. The Benefit /Cost ("B/C") ratio 

for the TRC test is the ratio of the present value of the avoided generation 

and capacity costs to the present value of total costs incurred. The B/C ratio 

for the utility cost ("UC") test is the present value of the avoided generation 

and capacity costs to the present value of costs incurred by CUC. 

is, with gross measure costs and adjusted measure costs. Results of this 

analysis are summarized in Table B-7. Results of the TRC tests indicate that 

all programs are cost effective except the RNCP and LIWP, which are 

marginally not cost-effective. Results of the UC tests indicate that all 

programs are cost-effective. For all programs combined, both the TRC and 

UC tests show CUC's DSM programs are cost-effective. 

lost net revenues are included in the cost side of the analysis. While it may 

be controversial whether lost net revenues should be included as a program 

cost or merely a transfer payment that should not be included in the 

assessment of cost-effectiveness, it is noteworthy that by its inclusion, CUC's 

DSM programs remain highly cost-effective from both a societal (TRC) and 

utility (UC) perspective. 

These results clearly show that although CUC's DSM programs 

exceeded the $576/kW savings threshold, they were still highly cost- 

effective overall, and even with lost net revenues included, the net economic 

benefits of CUC's DSM programs to its ratepayers exceeds $2,000,000. CUC 

believes that this is compelling evidence to provide full recovery of its DSM 

costs including lost net revenues. 

The TRC and UC tests were conducted on a gross and net basis, that 

Of particular interest is whether CUC's programs are cost-effective if 
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Attachment B-1 

Annual Summary of CUC's DSM Program Costs 
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Attachment 8-2 (Continued) 

Summary of CUC's DSM Coincident Peak Demand (kW) Savings 



! Attachment 6-3 

PROGRAM ENERGY DEMAND SOURCE 
CEPP 0.88 0.96 Impact Evaluation of CUC's CEPP, June 2, 1998, p. 11 
LIWP 1.17 0.75 Residential Energy Savings Calculation Final Report, Equipoise 

CNCP 1.00 1.00 No data on realization rates were determined for CNCP due to limited 

RESP 1.17 0.75 Residential Energy Savings Calculation Final Report, Equipoise 

RNCP 0.88 0.88 Residential New Construction Impact Evaluation, January 31, 1997, p. 

Consulting, Inc. July, 1998, p. 4-5 

sample size. 

Consultinq, Inc. July, 1998, p. 4-5 

23, IN: CUC's 1997 Semi-Annual Report, February 28, 1997, 

Program-Level Energy and Demand Savings Realization Rates 



Attachment B-4 

Applicable Tariffs for Residential and Commercial Customer Classes 

TAFIFFS 

CLASS 
Residential 
Commercial - Large General Service (LGS) 
Commercial - Large Power Service (LPS) 

1994-96 19 9 7 - 9 8 

KW kWh kW kWh 
$0 0.0759 $0 0.0765 

$9.50 0.0544 $9.50 0.0549 
$24.75 0.0250 $24.75 0.0250 



, 

Attachment B-5 

Summary Data from APS Bills 
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APPENDIX C 
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